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non-text search

I all (important) image search is based on associated text
I want to search the content of the image pixels themselves

I holy grail of computer vision
I enormous commercial value
I obviates trusting the associated meta-data

I we have solved this in one tiny domain











blind astrometric calibration

I determine astrometric calibration from image pixels alone

I geometric hashing step, verification step

I fastest kd-tree in the world (some restrictions apply)

I returns truly trustworthy meta-data







performance

I essentially no false positives (exceptions insane)

I > 99.9 percent success rate on SDSS and GALEX imaging

I large numbers of users (amateurs, professionals, educators,
robots)

I can also do other kinds of calibration:
I wavelength bandpass
I photometric sensitivity
I point-spread function
I date (to within years 2008 AJ 136 1490)

I don’t believe? Sign up now at http://astrometry.net/



trusting data

I data that have not been used to do science are wrong data

I a practical point, not a theoretical point (see SDSS)

I the “Virtual Observatory” has no trust model

I science is the ultimate functional testing environment



maximally heterogeneous data

I we would like to do simultaneous work with data from
amateurs and archives

I data often have unknown provenance, wrong clocks, etc.

I we need to calibrate, vet, verify—automatically

I we need robots that do science



the theory of everything

I simultaneous modeling of all astronomical imaging
(arXiv/0810.3851)

I run in real time as an update system
I model parameters:

I position and brightness of every star
I pointing, orientation, bandpass, PSF, calibration of every

image
I camera parameters for every telescope + camera

I report “novel information content” about incoming imaging

I basis of the Open-Source Sky Survey

I calibration and vetting is produced naturally



summary

I doing automated calibration successfully now

I this creates a possible trust system for astronomy

I we would like to be doing automated science

I we have a model for how that might work


